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(54) INK JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the lowering of 
the impedance of an electrode in such a case that a 
vibration plate is used as a common electrode to apply 
an electric signal by constituting the vibration plate of a 
conductive member and forming an electrode layer from 
each of piezoelectric vibrators to the electric insulating 
layer formed so as to be partially overlapped with the 
piezoelectric vibrator. 

SOLUTION: Common terminal electrodes 33, 34 are 
formed on electric insulating layers 24, 25 in the region 
outside the arranging direction of piezoelectric vibrators 
14, 15 so as to come into contact with a vibration plate 
13. In this case, the common terminal electrodes 33, 34 
are formed of silver having, for example, a thickness of 
about 10 „m in the same way as terminal electrodes 30, 
31. Further, the vibration plate 13 composed of a 
conductive member is formed over the almost entire 
region of a spacer 10 and formed as thickly as possible. 
By this constitution, impedance can be extremely 

reduced. Therefore, even in an ink jet recording head having many nozzles in high density, stable 
ink ejection can be obtained without blunting a drive waveform. 




LEGAL STATUS 

[Date of request for examination] 1 1 .06.2003 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



ooBiBWft* (jp) 02) & |^^^i(A) (nmmmwAmm 

-70654 

(43)£BB ¥&11¥<1999)3£16B 

(5i)intci. e mmm f i 

B4 1J 2/045 B4 1J 3/04 1 0 3 A 

2/055 1 0 3 H 

2/16 



(21)tiig#^ 


ftWF-l 0-167424 


(71)W®A 


000002369 










(22)/HKlB 


¥i£lO¥(1998)6m5B 










-'■--<ra>jwi# 




(31)«5Bfc£Sf 


&K¥9-160161 




fiS?J£fRttnfc*:fti3T@3#5^ -fe-fn 


(32)ff5fcB 


¥9(1997)6^17B 








3 B*(JP) 


(74) ftaA 


#3± #HSB W2«) 



(54) [5g9H©£*] 4>9i>x.y hSSm^j^ 



%M 1 2 &*tt£t/fcEE*&ttft 1 55:0^0^ SSpK 1 




1 

[ff*«l] sXktm&tZEjimMt. C©E 
#|&^{C&#igSb£#xSEmS^#£ t© 
RWmiWoMWMC <fc 9 msEKtl^MO -OZZwin 

-c. 

E^^so-nffl *fci&t?> 2g^gi$tta> e. ft s mm& 

£. ^8&^©iiiffaE^f^^£ttfiT£{igKi?ufa 
2t\tcKnmb#t, ^mjS!lti#©-g&£ 

? 7-rs<t titcmfmmmi: . ttftaEmjubft 

±*> 6miiam»ffiilSB±$ "CJBjsS $ ft £ £<i X 
fcc -f>*5>* » F5£faH^-, F. 

[lf#«2] mifaEmgg&&©-g|5« > s«iemm^M 

rsai** i tats© hsiaii^ ? f. 

r*iH3»iiiaiiw)-f » FSCfaa^? p. 
on $ £ BSim-r* * c £ «#ft 4 -sn^gi i tats© 

Ti»4c<fc*i*iteT*iiij^iB«{©.f>*y*» h 

[f»3&«6] Buiag^BW. Ti. Pt. Cr, $>2> 

*iri»*Ci*1«Rir*IIW0l5IB«O^>d'^* 9 

FSIBt^? F. 

tl»*fll 7 3 miiamSWgMJli-C. IfTIBflSfSfi^tf 

£-r€>lf^liatS©'f>i'^x » hSCKfiKv F. ' 

[ffWois 3 B«faE^^^gi5W©Bijietgil«*5 

JI&iSS*ifcffi£K#©ffi*. -/XWBPJWBfiSStifcy 

fiSSfe. Rtf&S§£ftSffl?l#^l£3ft/cS«j!p6ftS 
i£S8^)?XSIS#£gJI LfcC £ 1 IBIS 

£$$&£ T SlUfcB 1 Gtt«D -f > f S> * » h £EflK » 
F. 

[§t#« 1 0 ] ttRffl89ttfl£ttKr&tt?*ff£. 

£*ttat£ , rsiiw»3iiett©-f:/i'i>* ? hAfett^ 

9 F. 

[^©gfcfflfttftW] 
[000 1 ] 



(2) WP1 1 -70654 

2 

0. SNriK©&i&Cctt*^*-F©JEmttft$Bl9 

#wr<ts-r>i'y* » F5£sa&<^ fkh-t*. 

[0002] 

I8£*©atB3 €6**>6. >X;U7'u-h. E#2££^ 
RCflBMEgMU c©Stfr«©liffiK:. MftfBtt* 
- F ©E^Jg»r(*£& *) ttlitt9MM A > * V * ? F 5$ 
iafi^? K*s*D€»*l-Ct».S (0Utf. 1#jl¥5 - 5 0 4 
io 7 4 04&I8) . a«. C©M58-/»J?x» hSE 

F (tt±tt©i/- F ) ©WCSM S c £ (c 

*«T*i. C©ttS. **l-Wl©»*5l,»tC»£*Sfc 

[0003] 

20 ^ F©K!ea. ^^x^Mb^jniiwicjiM-r^ccon 
r. E^Ji»){*(cig»i<i^*Enjn-r.sms> #ks^© 

MtWBjWSS t ft b » £ i » 5 NBAWVtc ft ^> r * r i > 

4. mg©fiitfii«-)K{c/l*> iPstcstttaiL. S${c 

. ^WKJgfiSO. *©±(cE«gtt«*JBfiS-j-4J:5&« 
fiS/c£. *©«tt«tt©EEa»£Sfr6«hfc{t«K:£ 
IWitMtt *flKc < . ftiimSoti^E '< r * 
30 C4B. -e©**e*^9 FSAfUrfi^Tt/S^i^ 

[0 0 0 4] &ttfi©tt»S«. Em»ft©M 
tt£> Stft*gSCJ t «S©Blf4£©A7>^(Cj:-jr«a 

{tstii^. ^s©ji*?riibri»< tE.%m)&(Dm 

tt£©M-7>X*SBXnft<ftf3. ^*£1-SJgSiS©^ 
*fi*JJf 6 ft ft < ft S £ tr » -a fcPn^S?: * L T C >fc. |Q< 
EEr©WWE©fct>***J«in3eSKtt. E^figlfrft 

<Dm&zm< ffltt*©»***n4ifcffiLT«M>s 

«T^<^S«i«i«>. Rtt«©J*3*»<l/a><H 
40 £- t ±jfi©mBtMHIK«cr>rc»-9-C0S9. 

[0005] <* ffe©Pp^H£ It, E^»ft©if 
3?r»<T5{coftr > E«&tttfc0iE#8££J:9* 
ffliJ«:$T^SftTt,»fc^. EAft£a[©ttffK:4sc» 
rE®686ft«:*ot>SJCc.**^* or 0 $ oESSttft 
tc^7 tim&XjX bt *> £t> ^S4fUtl>fc. 

[0 00 6] -eCT, igggg^ £yX;i/-C* 

cw>^^*xh^ia^^ Ffcgift-rsc^se 5 ^ 
so [ o o 0 7 ]. 



as-rsE^is^i. c©e*^^k:m*ss6?:^ 

mil aE^£S© -Y > £ * lata s X;ua> h ttffi-f 5 -Y > 
h5$fa^? Ffcfctvc. luia£E^J^4^5r^ 

a. 

C 0 0 0 8 ] ttc, -WSEEESfilM*©— SW*. mffBmtl 
i6»JB±ic * - a- 7 ^.u r $ t, > s c t z# 

[ o o o 9 ] sfc. me«su6iMi(D-ft«. mfiaE^ 

[ o o i o ] * tc> mmm&mmom $im&E.wm 
co o i n *fc. flreK*u&jM±Ki^*ji^a 

[00 12]$fc. ftEflMMK. Ti. Pt, Cr, 

Cooi3] *fc. irtatau&iMLhr. ifiafl^ijms 
[o o 1 4 ] t -tt % mttxm&mmsittvmzm® 

tOO 1 5] irSigS&«*£»flg4U CCDS 

looieiifc, mBm%m&tm»r&m-9& 

[00 17] 

»). £ffi^g©^>fc--#>x£nJ&ftM^<-fSC 
4#rt. £yX;KD«Eg-r>*V;c ? hSC 

sfc. E*^g©rtH©^{c©*Em^«ift^0^ 



(3) 4ftS¥ 1 1 -70654 

4 

So 

[0018] 

[oo 1 9] Hitt. *9mK.*z<(y9i?*y hseia 

[0020]f^61tt. -f>*ys5HBg^,KO 

fgft&l 3. EBS&ttttl 4, 1 5KJ:0*RE3tiri> 

10 .£„ 

[002 1 ] E^£S«MST*S^^- 9- 1 0 

«. ais i o o u mmm<DEj]m£M n, 12 

^FIifiSS&-?\ >5;U3^7 (ZrO,) 

[0 022] jg»« 1 3 tt. X-^— ? 1 0 ©— ;fi<DS£ 
'"-"'•#±T*«fc5fcfl!fiR3*iTl»*. SttKl 3«^mtt?r 

20 mSS©WRrfll)astiri»s 0 Sttffiotttt^ or 

0i*.t*?$> (Ti) , (pt) , xt> 

UX^i'(D^Jl-?>$>i^«. FC Report Vo 
18 No. 7 ( 1 990) fc{c$W3ftTt>*J:5 
tt. Wfb^a-^A, fflli>a& (Cr.C,) . H{t 
(T i C) . mit?Z> (T i N) 
SEAitt. «ffci>;U3i9A4»tlHIS (BN) *R{fcJi 
- * (S i C) 4©*£trea>6&4. »«tt-b5 5 » i> 

[0.023] Et&ttttl 4. 1 5B. fittfil 3^S 

*a?8K:*Jt»rj3:. JgttSi 3±{cEmft©^'j->-> 
ftOMMibtB. «lfil3nfcEmSttft5:«lfS'l 

[0 0 24] ^«C. ff^6 0B, ^>Wi-;^ 

40 J:»)JBfiRStir(,»S. 

[0025]M^16tt. 71>fai-^5 10^ 
-1M OOttftOflSCCtt&StlS. CCr>HJS0IIr»/13 
10 0(imO^f>U^iIf*6&0. ^X;upgp 

1 . 2 <tE*^^ 11. i2£ zmm-rz, sxjimm 

□ 4. 54. U1f-J<6. 74<bE73#^Sl 1. 12 

[0026] y if-^-^s« 1 7 tt. a > fmmzm 

^TSfcSOfcMxtf 2 0 0<imCDXf >UXi&i'© 

so API 8. i9ttfii£irr9t9c!H:/0$>?ft>6<f 



11. 1 2K-f>* £t££iT3l/1f-/<6. It, Ktl 
fl£^ll. 12iyXAHDl. 2<t^gM"TSyX 
0. 2 1 £«j£UT$j£$*rCl,>£„ 

[0027]yX;U7'U-h3».^£©e?^-tVX 
JUfDl. 25;M5tl, yXJUaiiD4. 5SO'2 

o. 2 l^urE^^SSi i. l 2«cjei3tiri» 
[0 0 2 8 ] cneoyxji/^'u- h 3. 

f$M& 17. i e is. s^&es usawtc m b 
tcmtt&vmsztixm&mi&mi 5 o t . c 

©Sm^gUW5 0«Ti'5 : -iX-^g|55 lg^Stli 

{ 0 0 2 9 ] H 2 SO'S 3 U& * E#fS£g0©SMffl£^ 
-r±ffiB&tf»rffi0-C£> 0.. E^jSttfJ: 14. 1 5 «E 

2>iS£Si i. i 2K>Ftjc&,Lr^$nT*jo. E*f£ 

1 1 . 12 ©E?iJ#fa©$itt. E;fr#S£M 11.1 
2 ©fii <0 blfc < . 04;UiEfr2S£g 11.12 <DM4> 
0. 7{gggKft£<£5(tJf*JjS;*;hTt,>S„ Em 
^Sl&14. 1 5 BE^fiM 1 1 . 12<Dg^^[S](c 
fcE^i^l 1. 1 2<to^s<^snr^5 0 -e 
©fc£>. Emfgl6ft«E^%SS<D^^SC{CfeWS)£^ 
ft^SrSWSC EmSSift©^ ? 

[0030] Emjgftft 14. 1 5©±ffi(C«EmHS!j 
*14, 1 5 i 0 6lg<DifclMgJ99S& 2 3 «5nt 

[oo3i] i 3©E*^ss ii.i 2mm 

Stirt»Sft««^KO««(CB, i^Un^T (Zr 

0, ) ^T^S^- (A 1,0,) f®t7i 

1. i2offi®o>-&K.i>m&u-cBmh-c^2> m 

2## 2 6 . 2 7 ) . E##S£g 11.12 ©&ig» 
fc$ft,tcmm&Bm2 6, 27tt. E^igl&#14. 1 

5©ii£B8i5j-©iiiKff^3ft-ci,>£> ? s/c msy&;i* 

12 4. 2 5. 2 6. 2 7 ttESSg8&& 1 4 . 1 5©/I 
[003 2] SSU&BU12 4. 2 5±(C«. «K(C^«S 

§nrt,^^f > (t i ) a>6&-sffi#jf 2 8. 29*5 

Tfr&SttTOS. SttJI&LTf*. ffeOE^SSMfci© 
S#tt«:£ftSttf4. Wttf. (Pt) Waa' 

(C r ) *£(,>W:4>ft< <t 4>^-ft6£$t?^£-£®{t 

S^kM9®fm?«>J:i». E^tg8&fcl4. I5tt 
mSU&Haf28. 2 9CC*-vx'-^-, 7T£J:5K:5£& 
0TE^8bftl4. 1 5i»fW4«fc9K»isKS*n,> 
5. ©»JI28. 2 9<D$IttEmJgS&&l 4. 1 5|g£ 

[003 31 SSS2 8. 2 9#J&fi£i**iT<,>-2,fci*. 



(4) #g§¥ 1 1 -70654 

6 

RMMmfc 1 4 . 1 5£*9(JBira2 4. 2 5<ttt. & 

8S2 8. 2 9«n,TS*HJcaan,rBJ£3iiTi» 

S. ASKS 2 3tt. smi4, 1 b<DfiM3m. 
12 4. 2 5i*-^— 75»^LTI,>5«iS*>6$6K: 
SSJ12 8. 2 9tcmM?Z&-vm&L-T:lo<t)> — gpj&i 
S»J128. 2 9±tcj&j£3*ra,»-&. E^jgS&ttl 
4. 1 5»«SU6liff24. 2 5«:Sg#@2 8. 2 95: 
ftl>-C®8LX&fii2ti-a,>Ztcib % E^jSS&ft 1 4 . 
1 5 ©Si&KJ: ott, fflS!K& 2 3 ttttXtCffiMI 2 

10 8. 2 9itmsi.&)tcmm<<cfr^i${im&zmutz>ct 

[0 0 34] ft||28. 2 9±<H»C*w<-5? 
^-r&J:^(C«^«S3 0. 3 lJW&jfc3*va>*. tt 
0.31 «09*.«JIi3 1 0 m mgg©tg{cJ: 0 
fcoTt>4. C©»?*S2 8. 2 9B. *ffl#W«© 

[0 035] E*jfc£Sl 1. 1 2©— «UcgaEt/Cl» 
ZW,mmim 2 6 . 2 7«. Emtii&#14. 15£Bg 

20 p-©ifi. iH]-©/i^r^$nTt^3tS). e*#s£ 

Mil. 1 2&tfcW£gI&«l 3£E.®»M 4. 1 
5©£3W&K*sfi6>#>(c& 0 . EmSSMfc© 2-7 >?m 
©2£££3 C£*sr# S„ 

[0036] EUffilftlft 14. 15 ©ffijflj;/? (nJCDJUSJ© 
MBTtt. mai&^Ji±CC*ilffiTSS3 3 . 3 4*il 
HSl3i«ftH-4«fc^«:jgj®Stirt»4. ftffiS^m 
• «3 3. 3 4tti(hf-«S3 0. _3 liHaJCWjLHWS 
1 0 p.mm&omK.Jz'VBl&ZtiX^Z. ^-LT. gu^ 

30 KS^StlTt^. S3iffi^mg3 3, 3 4iSg^-mffi 

.3 6. 31 icmWifmzeflmtz c t k <t o . ^mastf 

"C^)iRSnri»*fi«riRl 3 iilSi)m@2 3 i©pa«:m 
E^rEHftl^tl. Emm«l<* 14. 15 <tj|«j® 13i*! 

ffis& L . E*»^ i o n<Dmt)i)sm t o . -/ x^gad 
i. 2*>/5-f>f*-/>^atiUTtttar*. 

[0037] ^maJW*>6)S-2>ti«lS 1 3 tt^— 1 

i©««^«:ji&j53*i-c*j9. *>-oinsw«:»<»« 

i*5-C#. W*.«14 0nmet»?-CE**4. 

H©iJI5rW1" h"©J:^{c. 1 0 00^X;U 

[0038] ftfc. ±^©SliS0ll(ciit,>rtt. 

-r<t^«:. Em»(* 5 o <D-8nzm 

M5 l£J&5Rt/Tfc <£(,». C©Hte^©J#^{Ctt, (ISfl 

ms 5 2 izK.mm%}&±.frc>mn8Mm 5 1 tcatt-r^ 

50 £9<Cj£j£-rs. *br. ^©-S?:S5«fc^fCjg^m 



(5) 



ftm¥ 11-70654 
8 



§5 3#jgj£3tt t m^bx^fiimmm^pm^ 

[0039] fcfc. ±^©HiSWCcij^r«. /Xjm 
[0040] 

[*w©a»*] VLtmwbtcj: sic. *mvo<<^9*s 

^?FKlfcl>T4>, ig«WI-^#ii&-5>£:<!:&< . jE5KC£E 

[o 04 i ] sfc. Efc#s£^©-s«:sfuet&Ji*g 



10 



20 



[@M©ffi^lftBg] 

[0 1 ] ^©-HKO-Oi'yi ? h^m^y F 

©fgitSr^-rfRffi^-c**,, 

[H 2 ] H 1 ©ES^ ? F©E;*J2S£M3i©»ffl£^ 

[^^©I^bj] 

i. 2 sx^mn 

1 0 E*I#S£S 

1 3 warn. 

14. 15 Emitofc 

-2 3 fisome 

2 4. 2 5 Sftt&itiJl 

2 6, 2 7 K^m^HKM&^X^WLUcmWm 

m 

2 8. 2 9 gifjf 



[H I ] 




